Background: Caregivers of patients with dementia or Alzheimer's disease (AD) face special health challenges due to the progressive nature of the disease. Self-care has crucial importance on individuals' management of life, health, and well-being. However, limited evidence is available on self-care management of dementia and AD caregivers. This study aimed to investigate the influence of caregiving on the self-care management of dementia and AD caregivers based on the caregivers' experience. In addition, the facilitators of caregivers' self-care management were assessed. Methods: A sample of 45 caregivers of patients with dementia or AD was recruited from a local community in the south-eastern USA. Semi-structured interviews were conducted. Data were transcribed verbatim and analyzed by the method of cross-case thematic analysis of qualitative data. Results: As reported by the caregivers, caregiving negatively influenced their self-care management, including physical self-care and mental and social self-care. Both internal and external facilitators were found that can assist caregivers' self-care. Caregivers differ considerably in their demographic characteristics, caregiving tasks, and self needs. Conclusion: Self-care management of dementia and AD caregivers can be largely affected by caregiving. Awareness, motivation, and knowledge of self-care, as well as knowledge of health-care resources, are important prerequisites for caregivers to achieve self-care management. Given the massive differences in caregiving situations, future intervention studies based on the specific needs of individual caregivers are warranted.
INTRODUCTION
In the caregiving system, family members are normally the caregivers for ill or disabled relatives. This is even more common among family members of persons with dementia, especially those with Alzheimer's disease (AD). As recently reported, more than 15 million Americans are unpaid caregivers to a family member with AD or another type of dementia. 1 Dementia and AD patients experience a progressive decline in memory, language, problem-solving, and other cognitive skills so that their ability to perform everyday activities is severely limited. 2, 3 This requires caregivers to consistently provide individual care and supervision to fulfil the patient's needs. Therefore, caregivers are posed to confront special health challenges. 4 The intensive caregiving tasks can result in both physiological and psychological burdens on the dementia and AD caregivers. Such caregivers tend to report that caregiving worsens their physical health and increases their mental stress compared to the general population and caregivers of patients with other diseases. [5] [6] [7] [8] A number of studies also observed increased morbidity and mortality among the dementia and AD caregivers.
disrupted employment and health-care costs. 5, 8 The National Health and Aging Trends Study suggested that AD caregivers report more financial difficulties than caregivers of people without dementia. 13 Secondly, the caregivers have less time to take care of their own health because they are preoccupied with caring for the patient. 14 Furthermore, researchers have found that caregivers' health behaviours are interrupted by caregiving tasks. Rabinowitz et al.
found that over two-thirds of caregivers were physically inactive, and nearly one in six caregivers reported eating no more than two meals per day. 15 These findings highlight the importance of interventions for improving self-care of dementia caregivers, which is essential for all three stages of prevention of chronic diseases. In recent decades, considerable efforts have been made to improve caregiver health. Related interventions include psychoeducation, cognitive-behavioural therapy, counselling/ case management, support, training of care receiver, and respite. However, according to a previous metaanalysis, interventions have on average significant but small effects in decreasing caregiver burden and depression and in improving knowledge, coping abilities, and subjective well-being. 8 Also, reviews have indicated that no strong research evidence supports any specific intervention method for family caregivers, 16 and few interventions are cost-effective. 17 Thus, further improvements are needed.
Self-care includes all health maintenance behaviours and decisions individuals make for themselves and their families to ensure physical, social, and mental health. 18 Usual self-care maintenance behaviours include health promotion (e.g. tobacco avoidance, exercise, and diet), management (e.g. taking medicines as prescribed and getting vaccinations), and hygiene (e.g. adequate sleep and regular oral care). In addition, self-care requires a balance between rest and social activities. Endangered selfcare leads to a decline in health among this group. Many studies have assessed the influence of caregiving on caregivers' health, but few studies have investigated its impact on caregivers' self-care or with a deep understanding of the caregivers' perspective. Active caregiver participation is the key for interventions to be most effective. 8 Improving the effectiveness of interventions calls for a thorough understanding of the impact of dementia caregiving on caregivers' self-care from their own perspective.
METHODS

Design and participants
This study was conducted in conjunction with a quantitative study that demonstrated the significant impact of caregiving on caregiver medication adherence and appointment keeping. A qualitative design was used in this study. Flyers were used to recruit participants from a university geriatric clinic and local Alzheimer's support groups, home care agencies, community centres, and churches. The inclusion criteria for the informal caregivers in this were as follows: (i) being over 21 years of age; (ii) having been the primary caregiver for at least 1 year; (iii) being the caregiver for a person with a diagnosis of Alzheimer's dementia or another type of dementia; and (iv) providing care for someone who was still living at home. Caregivers who met the inclusion criteria were invited to participate in the study at a location and time based on a mutual agreement. The early stage of dementia was defined as memory loss only. The middle stage was characterized as memory loss as well as wandering and agitation. Characteristics of late-stage dementia include incontinence, unintelligible speech, and being bedbound.
Procedures
The University of Louisville Institutional Review Board reviewed and approved the study.
An interview guide with semi-structured questions was developed based on the previous study's findings and on advice from experts in dementia caregiving. The questions were designed to better understand the impact of caregiving on caregiver self-care. The interview started with the simple question, 'Has caregiving interfered with your self-care in any way?' Then, the interview questions focused on thoroughly exploring caregiver self-care performance in the context of caring for a person with dementia and employing facilitators to improve their self-care. Eliciting probes, 'Please tell us how has caregiving affected your selfcare?' and 'What do you believe is the most important thing in helping you manage your self-care?', were used to elaborate and deepen answers. Finally, caregivers' subjective needs and concerns regarding selfcare were further solicited with the question, 'I've asked you many questions about your health and selfcare management, is there anything I did not ask that I should have asked and that you want to tell me?' Each interview lasted approximately 1 hour and was conducted by a research nurse who had extensive working experience with family caregivers. All interviews were audio-recorded with participants' consent and transcribed verbatim. Data analysis occurred concurrently with data collection. Interviews were conducted until no new information emerged and theoretical saturation was achieved.
Data analysis
Morse and Field's method of thematic analysis was used for data analysis. 19 First, information was systematically reviewed to establish data segments and initial themes. Similar actions, events, and objects were grouped together as categories, from which common categories were extracted. The second phase of extraction involved synthesizing. Categories were combined into a small number of themes that were broader and more encompassing, based on a mutual agreement of similarities existing among these categories. To establish trustworthiness, a member of the research team who is an expert in qualitative methods reviewed the data analysis process and how themes were developed. A content expert in dementia caregiving confirmed that the findings substantially added to the understanding of and provided beneficial information of caregivers' self-care. Verbatim quotations from participants are included in the results to support our findings and enhance the rigor of the study. 20 
RESULTS
A sample of 45 caregivers was included in this study. The sample represents caregivers of persons with dementia or AD in all stages of the disease. Caregivers' ages ranged from 43 to 92 years (mean AE SD: 66.8 AE 10.5 years). With regard to caregiver relationships to care recipients, 17 caregivers (37.8%) were adult daughters, 14 (31.1%) were wives, 7 (15.6%) were husbands, 5 (11.1%) were sons, and 2 (4.4%) were other relationships. The majority of caregivers were married (82.2%), women (68.9%), and Caucasian (86.7%). Table 1 presents the demographic characteristics of the participants.
The impact of caregiving on caregivers' selfcare performance In the initial analysis, we first evaluated caregivers' self-care performance. While all caregivers indicated the caregiving affect their self-care management, seven preliminary categories were identified from the responses: (i) lack of healthy eating; (ii) physical inactivity; (iii) severe lack of sleep; (iv) inability to schedule or keep own doctor appointments; (v) deferred medication compliance; (vi) mental health stress; and (vii) complicated planning for social involvement. Among these categories, lack of healthy eating, physical inactivity, and severe lack of sleep were brought up frequently by the caregivers. For example, a 64-year-old daughter who takes care of her 95-year-old mother at the middle stage of dementia stated that:
…I've eaten too much, consumed more wine than usual, and exercised too little. Also sleep deprived. Not a pretty picture which has had a detrimental effect on my self-esteem. I'm working on it! I'm clearly a better advocate and caregiver for others than I am for myself. That's changing. (Caregiver 14) Another daughter, who is 56 years old and takes care of her 77-year-old mother at the middle stage of dementia, said that: Another category that was often cited is inability to schedule or keep own doctor appointments. For example, a 74-year-old husband who takes care of A second phase of extraction was performed to combine the preliminary categories into a smaller number of themes that were broader and more encompassing. Two final themes were extracted from the seven predefined categories based on the shared similarities across individual categories. The first theme was 'neglected physical self-care', which comprised 'lack of healthy eating', 'physical inactivity', 'severe lack of sleep', 'inability to schedule or keep own doctor appointments', and 'deferred medication compliance'. This theme was summarized because these five categorizes were associated with the caregivers' physical health. The second theme was 'jeopardized mental and social self-care', and it included 'mental health stress' and 'complicated planning for social involvement', given these two categorizes are related to caregivers' mental health, social health, and well-being. Therefore, a total of two themes were generated from the final analysis.
Exemplar excerpts for categories and final themes are presented in Table 2 .
Facilitators for assisting caregivers in self-care
In another section of initial analysis, important factors for assisting caregivers' in managing health were evaluated. Seven preliminary categories of beneficial factors for caregiver health management were identified: (i) 'health maintenance'; (ii) 'help and support'; (iii) 'time availability for respite and rest'; (iv) 'socialization'; (v) 'stay motivated, active and positive'; (vi) 'availability and access to good health care'; and (vii) 'trust in higher power/God'. The category that was brought up by most caregivers was 'health maintenance'. Under 'health maintenance', three domains were revealed: (i) knowledge, information, and resources; (ii) awareness; and (iii) health maintenance activities. Activities consisted of practices such as eating healthy, maintaining a routine, resting, relaxing, exercising, taking medication, having regular physical check-ups, and talking to health-care professionals. For example, a 70-year-old wife who takes care of her 79-year-old husband at the middle stage of dementia described the importance of health information and knowledge:
…Prior knowledge about what is important in keeping and staying healthy [is the most helpful in helping Another daughter, a 65-year-old who cared for her 85-year-old mother at the early stage of dementia, spoke of the need for other caretakers:
…Having caretakers so I can feel comfortable leaving mother. Having a schedule helps me to complete tasks and get to exercise activities…having friends who hold me accountable. (Caregiver 36)
During the second phase of extraction, one final theme, 'intrinsic endeavours', was defined as a combination of four preliminary categorizes: (i) 'health maintenance'; (ii) 'socialization'; (iii) 'stay motivated, active, and positive'; and (vi) 'religious beliefs (trust in higher power/God)'. These categories all involve the caregiver looking inward to identify causes and actions that can be personally taken to improve selfcare and stay healthy. The other three categories-'help and support', 'time availability for respite and rest', and 'availability and access to good health care'-were combined into one theme 'extrinsic determinants'; these categories are outside factors that influence caregivers' health management. This final analysis resulted in two themes that were more reflective of the overall data analysis. Exemplar excerpts for categories and final themes are presented in Table 3 .
Caregivers' subjective needs and concerns regarding health and self-care After the first and second extractions, two final comprehensive themes emerged in this analysis. The first theme was 'the massive stress and emotional toll associated with caregiving'. A number of emotions and feelings were governed under this theme, including anger and frustrations, anxiety, overwhelmed, stress and distress, grief, and uncertainty. However, a feeling of stress and distress was cited most by caregivers. For example, a 59-year-old wife caregiver stated that '[Caregiving] It's the hardest thing I've ever done' (Caregiver 16). A 57-year-old daughter eloquently put her distress in the following way:
…Health concerns and the physical requirements are really only one part of the equation and not even the hardest part. The most difficult thing to deal with is the mental and emotional toll it takes [on] a person to watch a loved one slowly slipping into infirmity and pain and not being able to do anything about it. I was prepared for the physical demands when my mother came to live with us, but I had no clue about how emotionally draining it would turn out to be. (Caregiver 42)
The second comprehensive theme that was extracted was 'enormous individual differences in caregiving'. A number of differences that were noted in caregiver responses were put in this category. The first difference was having helpers to care for one person versus having no helpers to care for multiple persons. Three caregivers indicated that their caregiving duties were shared with a spouse, other family members, and/or friends; in contrast, two caregivers indicated that they not only did not have helpers but also took care of another or multiple family members besides the person with dementia. Here is an example from a 56-year-old daughter who cared for multiple persons beside the person with dementia:
…besides the geriatric patient, I have custody of three grandchildren, monitor my 83-year-old father Self-care of dementia caregivers © 2018 Japanese Psychogeriatric Society who is in a nursing facilitate, and have a 57-year-old mentally retarded brother in a care facility who I must also mention. (Caregiver 8) Differences in relaxation approaches were also noted between female and male caregivers. An example has been provided by a 74-year-old husband caregiver who cares for his wife at the middle stage of dementia:
…There is a difference between men as caregivers and women caregivers… My example: Four days in a canoe on a Class II or III river while fishing would provide respite for me. Conventional advice recommends that I put my wife in adult day care for 6 hours, go to a movie and get a haircut. (Caregiver 32) Thirdly, individualized care demands and caregiving needs were noted. For example, a 59-year-old daughter who cared for her 87-year-old mother at late stage of dementia asked, How [can we] receive more service for incontinency? (Caregiver 37). Finally, large differences in caregiver personal health were documented, particularly based on three caregivers' descriptions of their own health problems and disabilities. Exemplar excerpts for categories and final themes are presented in Table 4 .
DISCUSSION
Self-care is the practice of activities by individuals to maintain life, health, and well-being. 21 In the present study, the impact of caregiving on caregivers' selfcare was thoroughly evaluated. Caregivers clearly recognized that caring for a patient with dementia or AD had influenced every aspect of their health maintenance, including their physical, mental, and social self-care. First, providing care disrupts caregivers' ability to maintain a healthy lifestyle, which is critical to their physical health. Correspondingly, poor diet, lack of sleep, and physical inactivity were clearly identified as impacts by many caregivers. This theme of adverse effects of caregiving is supported by previous quantitative studies. 22, 23 Our previous study investigated the negative relationship between caregiving and medication compliance and/or regular physical examination among caregivers of dementia or AD patients. 24 In the current study, participants further indicated that caregiving hampers them from taking medication and visiting doctors regularly. Caregivers were able to help patients take medications on time, but they often forgot to take their own medications; with regard to doctor visits, they either could not schedule one or could not stick to the schedule. The other theme, jeopardized mental and social self-care, reflects the psychological and social impacts of caregiving. Mental distress and social isolation were included in this theme. Constriction in social activities was generally reported among caregivers of patients with dementia and other diseases, and no time was often identified as a major reason. 25, 26 Further exploration found that difficulties in planning are another critical reason for a decline in social activities. Many caregivers find it easier to give up their participation in social activities rather than to make efforts to maintain a balance between their own socialization needs and their caregiving responsibilities. Few previous studies have focused on the scheduling complexities involved in caregiving and activity planning, and reports on training and problem-solving to address these issues are largely missing. Self-care action is influenced by one's attitude and belief in his or her self-efficacy for performing an action. 27 Self-care agency is a complex capability that allows one to meet needs for self-care, for maintaining integrity of human structure and functioning, and for promoting well-being. 21 Future interventions are warranted to help caregivers gain the skills and confidence to maintain social involvement.
In addition to effects of caregiving on our study population, we identified factors that can facilitate selfcare. These factors are grouped into two dimensions: intrinsic and extrinsic factors. First, caregivers must remain aware of the importance of self-care. Personal health has been a big concern among caregivers. A recent report indicated that 74% of dementia and AD caregivers were concerned about their own health. 28 By having self-care awareness, caregivers achieved the first step towards active self-care. Having related knowledge is crucial for engaging in active self-care. This requires not only knowledge about health and diseases, but also knowledge about health-care resources that are available in the community. Healthcare services have the potential to decrease caregiver burden and to postpone nursing home placement. 29 However, a trend has been noticed that few caregivers take advantage of these programmes, and in one study, as many as 70-80% of 241 dementia caregivers did not attend support groups or use respite services. 30 A previous qualitative study indicated that lack of knowledge about the services is one reason. 16 Consistent with these previous findings, our study found that knowledge about the availability of help services plays an important role in caregivers' self-care. Increasing the visibility of support resources has the potential to improve caregivers' self-care actions.
Another notable finding of this study was that caregivers clearly articulated motivation as a driving force for performing self-care. Internal factors, such as motivation and emotions, influence self-care maintenance behaviours. 27 Staying motivated is important to caregivers' health, but it is difficult to achieve because of caregivers' mental stress. Even the bond between caregiver and care recipient, such as shared experiences and memories, which is supposed to provide caregivers motivation, can be diminished by the progressive memory loss. The resulted frustration and disappointment further limits caregivers' motivation. Our caregivers also identified religious beliefs as another driving force behind their self-care. Religious beliefs and attendance are associated with better mental health in family caregivers of persons with dementia. 31 The produced intrinsic force may be an underlying reason. Besides the intrinsic factors, caregivers also mentioned several extrinsic factors that can assist their self-care. As stated by the caregivers, informal help from family and friends and formal support from disease-specialized groups and caretakers are warranted. Many caregivers have no previous experience performing caregiving tasks. This problem is very common among caregivers of people with dementia or AD, 32 emphasizing the need for education and training. Having no time is a long-term issue preventing caregivers from engaging in health promotion. On this issue, our caregivers spoke of the necessity of time for rest and respite as well as the need for access to quality health care. Both factors have been widely identified as critical to caregiver health improvement, but they are the hardest issues to be addressed in practice. Critical changes in ageingrelated health-care policy are warranted. Almost all of our participants (95.6%) are family members of the care recipients and can be regarded as family caregivers. The Alzheimer's Association found that the primary reasons family caregivers decided to provide care to the person with dementia or AD were the desire to keep the family member at home, proximity to the patient, and the caregivers' perceived obligation as a spouse or partner. 28 Consequently, massive stress and emotional toll, including anger, anxiety, stress, grief, and uncertainty, have been reported by caregivers. These emotions are indicative of a high degree of emotional bond they have to the patients. Finally, we unexpectedly found a vast difference among caregivers that has not yet been thoroughly investigated by others. We observed gender differences in relaxation approaches that were not only in line with previous studies but that also deepened our understanding of caregivers. Additionally, a big difference was found between caregivers who receive support from family or friends and caregivers who tend to two or more disabled patients. Moreover, details of caregiving tasks differ greatly based on each patient's stage of dementia. For instance, one caregiver needed to deal with the patient's incontinence, while another reported being tried of the patient's wandering. Although differences in caregiving situation have been widely acknowledged, details of caregivers' experiences were largely absent. Our findings filled this gap by demonstrating a more complete picture of the diverse caregiving situations and by guiding clinicians to develop more tailored interventions.
In conclusion, self-care management of dementia and AD caregivers can be largely affected by caregiving. Important prerequisites for caregivers to achieve self-care management include awareness, motivation, skills and knowledge about self-care, and health-care resources. In addition, both internal efforts, such as physical activity and diet, and external determinants, such as external support and access to quality health care, have crucial influence on caregivers' self-care management. To address complex social life planning and restricted time, future intervention studies are warranted to help caregivers gain the skills and confidence needed to maintain social involvement. Finally, given the massive differences in caregiving situations and that most interventions have domain-specific outcomes, clinicians must tailor interventions according to the specific needs of the individual caregivers.
